In vivo MRI multicontrast kinetic analysis of the uptake and intracellular trafficking of paramagnetically labeled liposomes.
This work aims at developing a MRI method that allows to get more insight into the understanding of the in vivo fate of liposomes and their payload. The method relies on the temporal assessment of the contrast changes induced by the presence of a classical relaxation agent versus the effect induced by a CEST (chemical exchange saturation transfer) agent. Liposomes were loaded with the paramagnetic complexes, Gd-HPDO3A and [Tm-DOTMA](-) [Na](+), in order to endow the nanovesicles with the characteristic properties of T(1)/T(2) and CEST/T(2) MRI agents, respectively. The paramagnetically loaded liposomes were injected directly into the tumor (B16 melanoma xenograft in mice) where they generate T(1), T(2), and CEST MR contrasts that were quantitatively monitored over time (0-48h). The kinetic of each contrast enhancement reports about peculiar properties relative to the fate of the liposomes in the tumor environment. A kinetic model has been set-up to fit the experimental multicontrast data in order to extract the relevant information about the cellular uptake of the liposomes and the release of their payload. Upon comparing conventional stealth liposomes with pH-sensitive ones, it has been shown that the latter ones differ essentially in the step associated with the release of the drug that is likely occurring in the endosomal acidic vesicles.